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encoding d result, method s 



; method asrng wobble signal, wobble address 

( -a«d reeordfeg medium 



A physical identification data (FID) addressing 
method using a wobble signal, a wobble Address encod- 
ing circuit, a method and circuit for detecting the wobble 
address and a recording medium are provided. Groove 
tracks are classified Into odd groove tracks and even 
groove tracks. Address information Indicating physical 
identification information is phase modui^ad using 
wobble signals- having a predetermined phase .-differ- 
ence between two adjacent groove tracks, a nd recorded 

j? ilsv 



m each groove track so that address Information modu- 
lated using the Bobbie signals having the phase differ 
ence of 90 y between adjacent two groove tracks cart be 
a quadrature phase shift keying (OFSK) signal. Accord- 
ingly a larger amount of data can be recorded in the 
recording medium, and since an interval In wh ich a wob- 
ble signal disappears is not caused, recovery of a wob- 



ble clock signal can be advantageously performed. 
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[0001] TM prmmt invention relates to option! reeordlng/piayback, and more 'particularly; to a physical identification 
data (FID) adelressing method using a wobfai© signal, a wobble address encoding .circuit, a method and eMail tot 

5 detecting the wobble address, and a racordlng medium in a high density optical recording and reproducing system. 
[0002J Information used for physical location recognition to determine a location to which data Is written on a disc 
In an optical recording and reproducing system Is referred to as physical Identification data (FID}. Generally, PiO is 
address information of a physical sector Jn a recording and reproducing medium on which data is recorded in units of 
sectors. This Is essential information for recording dam at a certain location on a disc and finding the location si a later 

to time. 

[0003] In other words, PID indicates address Information for finding a specified sector to record/rsproduce data 
to/from a certain location, partlcu Jariy In a recording reproducing disc, and Indicates address Information of a sector 
which is pr^-mastemd curing manufacture of a disc regard ess of existence or non-existence of user data Accordingly; 
PID Is supposed to be resistant to errors and have a structu re allowing fast detection in order to exactly and quickly find 

■fs-. the location of a sector which data will be recorded on or reproduced f rom> 

[8004] Various methods of recording PID on a disc can be largely classified Into two methods One method is 
recording physlca! location Information on a disc by forming ambessad pits as used In a read-only optical disc to allow 
a certain location on the disc to be detected based on the embossed pits. The other method uses a wobble signal which 
can be obtained by giving some changes to recording tracks on a disc at a predetermined time interval 

so [QO&S] An ares, which is provided for performing PID addressing using the former method, that is, using an 
embossed pre-pit, is referred to as a header field, as shown in Figure 1 . According to a digital versatile disc {DVD) spec- 
iticatlon for rewritable disc (2.8 or 4.7 gigabytes (SB) QVQ^mndom access memory (RAM)} version 1.0, physical loca- 
tion Information is recorded at the iocatlon of the so called header field, which Is composed of a prs-pl*, during 
manufacture of a substrate. The header field Includes a variable frequency oscillator (VFO) area fer phase locked loop 

m (PLLK a PID area to which a sector numberis assigned, an ID error detection {[ED) area for storing ID error detection 
information andapostambleCPft) area for setting up an initial state for modulation of data recorded loliowing the header 
field. In a PID addressing method using pra-plts* such a header field, composed of an embossed pre-pit is appropriately 
disposed at the start of a sector to allow a pickup to easily find and move to a desired iocatidn using this information. A 
sector number, sector type and a fend track/groove track can be recognized from the addressed information, and even 

30 servo control Is possible 

{Qms} In such a PID addressing method using conventional embossed pre-piis, data cannot be recorded in areas 
In which pits am formed Therefore, a problem of a decrease in recording density In proportion to the areas where the 
pits are formed occurs. 

lb store a large a^ 

3$ area) by decreasing a track pitch and minimizing a non-recordable ares (overhead), For this purpose. It is effective to 
use a wobble signal. 

[0808] When forming a substrate for a recording disc, grooves are formed along recording tracks on the substrate 
to allow a certain track to be exactly tracked by a pickup even if data is not recorded on the track. The portions other 
than the grooves are referred to as land. Recording methods can be classified Into a method of recording data on either 

40 land or a groove and a method of recording data on both land and groove, it Is more advantageous to use the land and 
groove recording method In which data is recorded on both land and groove as the density of data Increases, 
£O009] in addition, a method of generating a signal of a specified frequency by varying both wails of a groove to use 
it as an auxiliary clock signardunng recording Is used. This signal is referred to as a wobble signal A woboie signal hav- 
ing a single frequency Is also recorded In the substrate of a DVD-RAM disc, 

45 [001 0] hi a PID addressing method using a wobble signal overhead information such as a PID signal can be 
recorded by varying a wobble signal having a single frequency, for example, periodically varying the phase orfrequency 
of the wobble signal, during recording. Here, the FID signal embedded in the wobble signal Is generally referred to as 
a wobble address, 

[0011] Since the conventional PID addressing method .m}n&% ^wo&bte signal uses the variation of both walls of a 
50 groove track In which a wobble .will be recorded, as shown in Figure 2, the method can be used '.only in discs employing 
a land recordi ng method In which Informa^on is not recorded in groove tracks. In other words, when using changes in 
both walls of each groove track, address Information of two groove tracks at both sides of a land track can be mixed with 
each other, so that exact information cannot be obtained torn the land track Accordingly, both the i addresses of a land 
track and a groove track cannot be indicated just by using a wobbte address formed in the groove track. Therefore, it is 
bs difficult to use the conventional method in discs employing a l&nd and groove recording method in which Mormatlofi Is 
recorded in both land and groove tracks. 

{39Q1 2] Although a wobble address Is recorded In the side wall of a groove track at the boundary between a land 
track and the groove track, information of wobbles formed in both walls of the land and groove tracks Is simultaneously 
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read when the land and groove recording method of recording Information in land and ^oove tmo^ ts used. Accord- 
mg\$ a. FID signal cannot be exact ly recorded or detected when using the wobble addressing method shown m Figure 
2, 

[0013J To solve this problem, a method of recording a wobble address in only one wail of each groove track is pro- 
5 posed, as shown in Figure 3. In this wobble addressing method, however, sines a wobble signal is generated from only 
one sidevvall of a groove track, the strength of the signal decreases, i n addition, since the same Signal h read from the 
groove track and an adjacent land track, additional Information tor discriminating a land track from a groove track is 
required 

[0014| Wiih a view to solve or reduce the above problems, a first aim of embodiments of the present Ihvsfhtion feto 
m provide a nsw -pftps&til Identification data {PfD) addressing method using a wabble to ^olve an overhead problem of an 
addressing method using embossed pre-plts, and to solve a problem of a conventional wobbte addre«$lng method 
being thcOfhpa£ib& with a land and groove recording method, 

[0015] A second aim is to provide a method of addressing a PlD using variation In either of a groove track or a 
land track such that a biphase shift keying (B PSK) signal Is obtained m a groove track by phase modulating an address 
t$ signal using the phase difference between wobbles of adjacent groove tracks, and a quadrature phase shift keying sig- 
nal is obtained by summing the address signals of the adjacent two groove tracks, 

[00161 A third aim is to provide a method of detecting address Information from a recording medium in which 
address Information Indicating physlcaHd modulated in a groove track (or land track) 

using a wobble having a predetermined phase difference to a wobble tbrrned =n an adjacent groove track, 
20 [001 7] A fourth aim is to provide a wobble address encoding circuit for a high density optica; disc recording and 
reproducing system, 

[0018] A fifth asm Is to provide a wobble address detecting circuit for a high density optical disc recording and repro- 
ducing system. 

[001 S] A sixth aim is to provide a raccrding medium In which address information indicating physical idemlflcatlon 
25 information is phase modulated m a groove track (or land track) using a wobble having a predetermined phase differ- 
ence to & wobble formed In an adjacent groove track. 

[0020] Additional aims and advantages of embodiments of the Invention will be set forth In part In the description 
which fellows and, in part will be obvious from the aeseription, ot may be learned by practice of the invention, 

1 According to a fist aspect of the Invention, there is provided a method of addressing physical identification 

so information using wobble signals on an optical recording and reproducing medium, the method comprising the step of 
(a) phase modulating wobble address mfdm^&tiom identtfication Information using the wobble sig- 

nals and recording the phase modulated wobble address information in either of a groove track and a land track, 
wherein the wobble address information is recordad u^ng the wobble signals having a predetermined phase relation 
so that the wobble address Information can be read from & track in which the wobble address information is not 

35 recorded. 

[0022| Preferably, the phase relation between the wobble signals is configured such that the phase difference 
between the wobble signals of an even groove track and an odd groove track is m degrees, so that a signal read from 
a land track can be a quadrature phase shift keying (QP3K) signal; 

[0023] Preferably, m the step (a), groove tracks are classified Into odd groove tracks and even groove tracks, and 
40 address information Indicating the physical identification tnfermation is phase modulated usingthe wobble signals from 
adjacent groove tracks having the predetermined phase difference therebetween and is recorded in each groove track. 
[0024| Preferably, wherein the phase modulation for each groove track is bi-phase shift keying (BPSK) .modulation, 
and a sum of the modulated address information of the adjacent two groove tracks Is a quadrature phase shift keying 
iGPSK) signal 

4$ [0026] According to a second aspect of the invention, there is provided a circuit for encoding an address using a 
wobble in an optical recordi ng and reproduci ng system , the circuit comprising: a provider for providing a fet wobble sig- 
nal and a second wobble signal which has a predetermined phase relation with the first wobble signal: and a phase 
modulator forphase modu^^ information using the first wobble 

signal with respect to one of adjacent odd and even tracks, which are defined by classsfylng groove tracks or : !andtmck$ 

so Into odd tracks and even tracks, and phase modulating address Information using the second wobble signal with respect 
to the ot her track, 

10028] In a third aspect, there Is provided a recording and reproducing medium employing a groove/land recording 
method, the recording medium comprising; groove tracks classif ied into odd tracks and even tracks In which wobble 
address tnfdfmatiohindlcating physical identification Information Is phase modulated using wobble signals having a pre- 
ss determined phase relation, and recorded; and land tracks having quadrature phase shift keying ^QFSK^raodulated 
wobble address Information obtained from the wobble address information of Mo adjacent groove tracks. 
j£027J Preferably, the wobble address information M 
also the address Information of an adjacent track. 
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'"The method may further comprise the step of (b) recording trrfprmatfon.'iH predetermined units for synchro' 
nmn§ the in ^a! phase of the wobbje signals in each track. 

Preferably the wobble address information Is repeatedly recorded three or more times In minimum recording 

units. 

5 Preferably, the wobble address informal information for 

determining the beginning of physical identification data (PiO),. a wobibJe carder composed of a pure wobble signs! with- 
out the PID 5 the PP which Is phase modulated with a wabble earner having address information, and an error detection 
code. 

|O031| The period of the FID is preferably set to be equal to or larger than 1 ,5 tjfnes the period of the wobble carrier 
10 and smaller than 8 times the period of the wobble carmn 

CO032| The period of the wobble carrier may be set to be larger than SO times the period of channel data and smaller 
than 45D Wttm the period of the channel data, the channel data being actuaffy recorded on the optica? recording and 
reproducing medium. 

[0033] Preferably, me wobble sync is structured: such that It can be detected In a modulated state and/or after 
15 demodulation. 

^0034j Preferably the wobble syne Is: composed of a pseudo-random sequence. 
imm} Preferably, the wobble sync Is composed of a Bar .kef-Code, 

[0036] The meted may further comprise the step of (b) recording a sector mark at the beginning of a minimum 
recording unit m each track 

20 f0O37] Preferably; recording medium Includes a sector mark provided at the beginning of s mintmum recording unit 
In each track. 

[$03Sf Preferably,^ the circuit a sector mark Is recorded at the beginning of a minimum recording unit in each track 
during recording medium mastering. 

[003$| Preferably, the structure of the {sector mark is different in even and odd tracks, and the structure of the first 
&s sector mark of each track is different rmm the structure of any of the other sector marks in the same -rack. 

Preferably; the sector mark of each of the even groove and land tracks is composed of a mirror zone, § track 
mark having information for discriminating an even track from an odd track, and a variable frequency oscillator (VFO) 
signal having ph ase synchronization information, and the sector mark of each of the odd groove and land tracks is com- 
posed of a mirror zone, another mirror zone and a VFO signal. 
m [0041] Preferably, the Hrst sector mark of each of the even groove and land tracks is composed of a mirror zone, 
track mark, mirror zone, track mark and a VFO signal, and the first sector mark of each of the odd groove and land 
tracks is composed of a mirror zone, track mark, mirror zone, mirror zone and a VFO signal 
[0042] Preferably,, the phase modulation for each groove track is bl-phase shift keying (BPSK) modulation. 
[QG43 j I n the circuit, the provider preferably comprises: a wobble signal generator for generating the first wobble slg- 
35 nal of a predetermined frequency; an a phase shifter for shifting the phase of the first wobble signal by 90- to provide 
the second wobble signal. 

[QQ44| Preferably, the phase modulator phase modulates address information Indicating physical Identification 
information u^ng the first wobble signal with respect to each odd groove track and phase modulates address Informa- 
tion using the second wobble signal with respect to each even groove track, 
w {QMS} Preferably; the phase modulator phase modulates address information indicating physical identification 
Information using the first wobble signal with respect to each even groove track and phase modulates address Informa- 
tion using the second wobble signal with respect to each odd groove track. 

[OC54€J Preferably; a signal read from eacft land track Is a quadrature phase shift keying iQPSK) signal. 

The recording medium; may further comprise an area Including information In predetermined units tor syn- 

45 chronizlng the Initial phase of the wobble signals In each groove track, 
The area may be manifested as a mirror zone. 
[0043] Preferabry, the predetermined phase relation Is that the phase difference between the wobble signals of an 
odd groove track and an even groove track Is m degrees, and bl-phas© shift keying (BPSK)-modulated address infor- 
mation recorded in each groove track using a single beam. 

so [0050J According to another aspect, there is provided a method of recording information on an optical recording and 
reproducing medium, the method comprising the step of (a) recording data on the optical recording and reproducing 
medium using carrier signals having a predetermined phase relation using a quadrature phase shift keying method, 
POSij Preferably the quadrature phase shift keying method uses variations .in wobbles m groove tracks and 
records wobble address data in even and odd groove tracks using wobble carrier signals having a phase difference of 
30 degrees between the even and odd groove tracks. 

[00521 According to yet another aspect, there is prodded a method of detecting a wobble address from an optical 
recording and reproducing medium, in which wobbfe address information indicating physical identification information 
Is phase modulated using wobble signals having a predetermined phase relation and recorded In either a groove track 
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or a land track, in an optical recording and reproducing system having an optica] detecting device, the method cornpns- 
\ng the steps of; (a) proving first and second output signals, mob having an original signal and a harmonic compo- 
nent by : mufcpymg the difference signal between- .the radially half-divided detection signals of the optie&i detecting 
device by the wobble signals having the predetermi n ed phase relation; and (b) removing the harmonic component from 
$. the first and second output signals and recovering groove address information and land address information f rom the 
original signals. 

Preferably In the step ^b) s an odd groove addmsals recovered tram a biphase shift keying (BPSK)-modu- 
fated wobb&slgn&nn an odd groove track among the groov^trac&s which are classified into odd groove tracks and even 
groove tracks, an even groove address is recovered from a BPSK^rnoduiated wobble slgnei in an even groove track, and 
10 a land address is recovered by detecting an In-phaae component and a quadrature component from a quadrature 
phase shift keying (QPSK)-moduilated wob&e signal, 

[®8£4| According to a still further aspect, there is provided a circuit for detecting a wobble address from an opticas 
recording and reproducing medium, in which wobble addmss Information indicating physical ldanllf:catlon Information 
Is phase modulated using wobble signals having a predetermined phase relation between adjacent even and odd 

ts tracks, which are defined by classifying groove tracks or land tracks Into odd tracks and even tracks, and recorded in 
either a groove track or a land track, in an optical recording and reproducing system having an optical detecting device, 
the circuit comprising; a wobble dock recoverer for detect? ng a first wobble clock signal using the difference signs! (the 
push-pull signal) between the radially haif-dsvlded detection signals of the optical detecting device and providing a sec- 
ond wobble clock signal having the predetermined phase relation with the defected first wobble clock signal; and a 

20 phase demodulator for recovering address Information from the pusmpuii signal using the first and second wobble clock 
signal, 

[005SJ The wobble dock reccvsrar may comprise: a phase locked loop circuit lor detecting the first wobble clock 
s^gna! from the push-pull signal; and a phase shifter Ibrshinlng th a phase of th a first wobble clock signal by 90* to pro* 
vlda the second wobble; dock signal 

The phase demodulator may comprisa; a first multiplier for multiplying the first wobble clock signal: by the 
push-pu^ signal to provide a first output signal having an ongM signal component and a harmonic pomponenl; a sec- 
ond muitip^rfsr multiplying the second wobble clock signal by the push-pull signal to provide a second output signal 
having an original signal componentand a harmonic component; a first low pass -filter for low pasggjlering the output 
of the fet multiplier to detect only the original signal component; and a second low pass filter for low pass filtering the 

so output of the second multiplier to detect only the original signal component. 

[005-7] Preferably, an odd groove address damodulated from a bi-phase shift keying {BPSKj-nioduiated wobble sig- 
nal is provided through the first or second icw pass filter when a current track is an odd groove track, an even groove 
address demodulated from a BPSK-modulated wobble signal is provided through the second or first low pass filter 
when a current track is an even groove track, and a land address demodulated from a quadrature phase shift keying 

35 (QPSK)-modu!ated wobble signal Is provided through the first and second low pass filters wh&n a current track is a land 
track, the land address having an imphase component and a quadrature component, 

[OOSS] for a better understanding of the invention, and to show how embodiments of the same may be carried into 
effect, reference will now be rnada f by wsy af example, to the accompanying diagrammatic drawings In which: 

^? Figure 1 is a diagram showing a physical Identification data (FID) addressing structure using conventional 
embossed pre -pits; 

Figure 2 shows a conventional example in which wobbles are recorded in groove and land tracks; 

*5 Figure 3 Is a conventional example h which a wobble address Is recorded In one wail of a groove track; 

Figure 4 Is a diagram shewing a RID addressing structure In which a wobble address is recorded according to an 
embodiment of the present Invention; 

» Rgure s is a digram showing waveforms of a wobble .signal in land snd groove tracks In the structure shown Jn 
Figure 4; 

Figure 6 is a diagram showing a track structure in which a mirror or a wobble synchronizing signal for synchronising 
the phases of wobble signals at an initial stage : is; recorded 'seconding- to; 'embodiments of the present Invention; 

Figures 7A through 7C show an example of the contents of the PiD addressing structure shown in Figure 4; 

figure 5 is a diagram showing a sector mark located at the beginning of a sector and a first sector mark of a Mck 
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as an example of the track structure shown In Rgure 8; 

Figures 9A through 9E are diagrams showing examples of the contents M the sector me^k shown in Figure 8; 

§ Figure 10 is a- circuit digram of a wobble address encoding/ clmM aeco ftilftg to an embodiment erf the present 
invention; 

Figure. 11 is . a circuit diagram of a wobble address detecting circuit according to an embodiment of the present 
Invention; and 

?<? 

Figures 12A through 12K am waveform diagrams showing the waveforms, of members of the dating circuit 
shown m Figure TL 

[00S9] Hereinafter, s physical identification data (PiD) addressing 

?5 encoding circuit, a method and circuit for detecting the wobble address, and a recording medium w^ be desenbed with 
reference to the accompanying drawings, In which preferred embodiments of the invention are showru 
[0060] When reading a wobble address; wh^ track, from a tod track, 

a signal is read from the wall of each of the groove tracks at both sides of the Sand track, so that the signers from: the 
adjacent waits of adjacent grooves are combined, To process this combined signal not flowing Interference of a wobble 

20 signaj between adjacent tracks, embodiments of the present Invention provide a Pi D addressing structure using a wob- 
ble, as shown in Figured 

£0061] Rgurs 4 is a diagram snowing a PiD addressing structure using wobbles recorded m both wails of a groove 
track according to jan embodiment of the present invaotkm. This structure is applied to&dlsc in which physical locations 
on land and groove tracks need to be individually accessed, for example, a disc employing a km d and groove recording 

<?$ method, in wh ich tracks are formed to have a constant angular velocity auoh as a soned constant linear velocity (ZCLV) 
or a constant angular velocity (GAY) between adjacent tracks. Here, since the variations in the walla of a groove are 
always the same, a single beam can be used during mastering. 

Address data is modulated in a groove track using phase modulation. When an address data bit lis *& y a 
wobble signal having a phase of Q degrees Is recorded, and when an address data bit is °T S a wobble signal having a 

ac? phase of 180 degrees Is recorded. In 'this ease, groove tracks are classified into odd groove tracks and even groove 
tracks. In one embodiment, for the phase of a wobble clock signal, a carrier having a phase otO degrees may be used 
for odd groove tracks, and a carrier having a phase shifted by 30 degrees may be used for even groove tracks, in 
another embodiment, a carrier having a phase of 0 degrees may be used for even -groove tracks, and a carrier having 
a phase shifted by 90 degrees may be used for odd groove tracks, 

35 [0(563] In addition, when a single beam is used, the address of a groove track is recorded on both walls of the 
groove track so that a land track can Indirectly be addressed using the address of an adjacent groove track and the 
number of sectors per track in a corresponding area, in the case of using the ZCLV. When using the ZQ\X 'the number 
of sectors per track is predetermmed so that a present sector address can be known from the sector address at an adja- 
cent track. 

40 |;0064] Examples of the waveforms of wobble signals in land and groove tracks in the structure shown Ho. Figure 4 
are shown in Figure 5. When address data Is W, a wobble signal having, a- phase of 0 degrees is recorded When 
address data Is *ife*. a wobble signal having a phase of ISO degrees is recorded. 

[G0^5] teordingiy, a signal read from each land track is a quadrature phase shift keying (Q PSK>rnoduiated signal 
in which even groove address information modulated In an lo-phasa component is combined with odd groove address 
45 information modulated In a quadrature component, and a bl-phase shift keying (BRSK) modulated signal is recorded on 
each groove trade. 

[9GSS] in other words, the wobble signal of an odd groove track can be expressed as follow 

W^^v* * * * t&t) (1 } 

where T is the sample period of address data, and &(ftt) has an address value "1* or m a period I depending on 
each bit value of odd groove address data. The variation period T of the address data exceeds the period 1/f of the wob- 
ble signsL Hereof is the frequency of the wobble signal, and ®*2nf , 
pSSTl The wobble signal of an. even groove track cm be expressed as follows. 

where b{nJ) has an address value x i w orM w in a period 7" depending on each bit value of even groove address data> 
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I&0S8] the vvofebte signal of a lan d track can be expressed as; follows, 

5 {0868J Meanwhile, it Is very important to detect the initial phase: of a wobble signal. Accordingly, it Is preferable to 
record a .mirror zone or a synchronizing sign^ which can synehron&e the phases of wobble ssgnsis In eash sector or in 
eacb specified unites shown In Figure 8. This mil be more f Lsijy described lit Figu res 8 and 9> Additionally, .fir the case 
of acbmplementary aKoeate&pit address (CAPA) method u&eri in CVD^RAMs, a CAPA signal and a variable frequency 
oscillator ( VFO} signal embedded In the CAFA signal can be used as a reference phase signal for a .-Wobble signal, 

«? [0O7O| When, detecting &. wobble: address from a groove track in which PID is addressed using a wobbte, a phase- 
modulated pusft'iSuft^rtalis-muKpSied'by a cams?; that is, a wobble clock signal to detect the phase component of an 
onglnaUsgnar (address dataLIn other words, when a phase-moduiatsd signal is multiplied by a earner; an original eig- 
na3 expressed as a direct cu rrent (DC) term and a 'harmonic component with a. doubled frequency are generated. 
[0O71J The wobble slgnai of an odd groove track, which is expressed as EquMton (1), is multiplied by a carrier, 

is $m{mt) as shown in Equation (4) € the multiplied result is low pass filtered, and a harmonic component is amoved from 
the filtered rasuit/ thereby avowing an ongmai component to be detected. 

1 i 

a(/?I)sln(<^}*sifi^ «co§{Zmi) (4) 

2Q [0072] The wobble signal of an even groove track, which is expressed as Equation (2), Is niyStipiied by a carrier, 
ccs(a>f} ( as shown in Equation (4) , the multiplied result Is low pass Altered, and a harmonic component Is removed from 
the Altered result-thereby allowing an orlglrmlooroponem to be detected, 

[M73] An odd groovy address is detected by multiplying the QPSK-modulated wobble signal of a land track, which 
expressed as Equation (3), by a carrier; s\n(m) t ®$ shown in Equation (8) , low pass filtering tie muitlpned result, and 
removing a harmonic .component from the filtered result to detect an original component Simultaneously an even 
groove address Is detected by multiplying the wobble signal of the land track by a carrier, cos(^t) , low pass fOtaring the: 
m tmMpSeti fossil and removing a harmonic component from the filtered result to detect an original component 

11 1 
11^ 

[0074] That is, detection of an address in a groove track is equal to decoding of a bi-phase modulated signal How- 
even this Is not applied to land tracks. For example, assuming that odd and even groove and land tracks are arranged 

40 such that, with respect to the radial direction of a disc, an innermost groove tmok Is referred to as a first odd groove 
track, the next groove track is referred to as a first even groove track, a land track between the first odd and even groove 
tracks Is referred to as a first odd land tnack, and the next land track is referred to as a first even land Ifabk. in this case, 
a lower address, that Is, the address in an in-phase component of an odd groove track located inslda an odd land track 
Is read from the odd land track, vvhlie a higher address t that is, the address In an In-phase component of an odd groove 

4B track located outslds the even land track is read f rom the even land track. However, the address in a quadrature com- 
ponent of the ev^n groove between adjacent odd and even land tracks is mad from the odd and even land tracks, 
pOJBJ Since the shape of a wobble formed in one wall of a jand track Is different from that of a wobble formed In 
the other wall of the land track, and the phase difference between these different wobbles Is m%. a wobble signal read 
from the land track spontaneoiisiy becomes a GPSK signal Therefore, the land address can be detected by using an 

wj appropriate wobble dock signal { sln(©f } or oos(tof) }. 

[QD76] in addition , when the period of address information with respect to that of a carrier Is synchronised in a sim- 
ple ratio such as 1:1 or 1 :Z, a synchronous detection method of simply detecting the phase of a signalean be used. The 
synchronous detection method extracts the phase of a signal by multiplying a phsse-modolated signal by a carrier and 
then detecting only the siz&.cif a signal at a predetermined time Interval, Instead of low pass filtering the signal. Such & 

55 method of detecting a PSK signal is widely known, and thus a detailed description thereof will be omitted, 

[0077] The Pip structure of a wobble signal using the variation In both watts of a groove track according to the 
present inversion will now be more fully described. 

[0078] it k preferable that address information on a single sector Is repeated three times qr mora For PID iriforma- 
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tton, the amount of address information to be processed is much smaller than the size of' lbs error correction code 
(ECO) block of usual user data so that EGG ardency decreases and the possibility of erroneous correction in creases ^ 
According^ It is more effective to repeatedly record FiD Information than to increase the number of bits for error cor- 
region Aim typical to use an error detection code (EDO} for error correction of address Information, 
j[$Q79J in the case of recording FID information by loading the RID information : .6ri a wobble by way of phase mod- 
ulation according to embodiments of the present invention, when, a wobble signal Is made to have a regular period, the 
physical length of a sector Increases as tbe me ol the sector increases, so that more periods of a wobble signal can be 
recorded, Accordingly, the size of the FID information increases, On the other hand, when the sl£e of a sector is too 
large, the minimum recording unit of data also becomes loo large resuming in inefficiency. 
10 [0030] It Is, preamble that the size of a sector is as close to the $\z& of an ECC block as possible. An EGO process- 
ing unit js a minimum recording y R)t. VVten tHe; m& of a sector is set to be smaller than the size of atvEGG block, all 
sectors constituting an EGO block including a sector, m which Information will be recorded or modified, need to be mad, 
and, after recordlng/modific&tion of data, ECO infonnation needs to be updated. As described above, a mooting proc* 
ess mq ulres a conipiex read-modify-^hte procedure, 

[00S1J For reference, existing DVD-RAMs are composed of 32-kllobyte (Kbyte) ECO blocks and 2-Kbyte 

sectors. The length of the recordable field of a sector .is 41072 channel bits, 

[0082] However, ji ts preferable to increase the size of a sector used in 4.7-G6 DVD^BAMs for high density record* 
ing. in the case of high density recording, the size of a correctable error decreases compared to the existing 4.7-GB 
DVD-RAMs when the size of an ECO processing u nit is not increased, soft Is praf£rab!a to Increase the size of the EGG 
processing unit to ensure that the size of a correctable error Is the same as that requires in the existing 4.7-3 B DVD~ 
RAM& Aocordingiy 3 it Is preferable to Increase the size of a sector to, for example, 4, S or IB Kbytes, When the size of 
a sector is set to 4 Kbytes, and when existing overhead information is maintained as it is> the number of channel bits 
per sector is 82144, 

When the period of channel data to be recorded is represented by Ts, the period of a wabble signal is rep- 
25 resented by Tw, and the period of RID data is represented by Tpid, the following description concerns the effects resum- 
ing from changes In these periods, 

[0084] The perksd Ts of channei data determines a recording density on a disc. As the period Tw of a wobble signal 
I ncreases, the frequency of the wobble signal decreases, and the wobble signal closes to or invades the band of a servo 
signal such as a tracking error signaL On the other hand, as the period Tw of a wobble signal decreases, the frequency 
3& of the webbie signal increases* and the wobble signal closes to or invades a radio frequency (RF) signal band at which 
user data & recorded Accordingly; it Is essentia! to appropriately set the band of a wobble signal, in the present mm- 
fion> the period Iw of a wobble signal is larger than 5QTs and smaller than 4SOTs (50Ts<Tw<450Ts). For reference, the 
period Tw of a wobble signal is set to ISSTs in OVD-RAMs, 

[0G85J The period Tpid of PIP data determines the bandwidth of a modulated signal when the RD data Is modu- 
ss jated using a wobble carrier. When the period Tpid of PID data is the same as the period Tw of a wobble signal 
(Tp^Tw % and when the frequency of the wobble signalls represented by fw, the bandwidth of the modulated signs! 
is 2fWs When the period Tpid of PID data is doubfe the period Tw of a wobble signal (Tpid^2Tw ), and when the fre- 
quency of the wobble signal is represented by fw, the bandwidth of the modulated signal is Tw. The period: Tpid of PID 
data Increases, the bandwidth at a modulated signal decreases, thereby decreasing interference with peripheral sig- 
40 nais. However; as the period Tpid increases, the efficiency of a modulated signal decreases, and the amount of record- 
able P ip data decreases. Accordingly, t is preferable that 1 ,5Tw<rpid<8Tw, 

[0086$ Figures 7A through 70 are diagrams showing an example of the contents of a wobble PID according to the 
PID addressing structure of figure 4, As shown in Figure 7A a a PID unit Is composed of a wobble sync having synchro- 
nization information for determining the start position of a wobble Pi D signal, a wobble carrier composed of a pure wcfe- 

4$ bie signal not including the PID, a Pi D which is phase modulated using a wobble carrier having address information, 
and an EDC> Here> the position of tl^ wobble sync and the position of the wobble carrier are interchangeable. 
10087} it is prsferabte that address data (FID) is repeated at least three times in a sector, as shown in Rgure 7B. 
This is for enhancing the robustness of the address data against erroneous correction or erroneous defection. Accord- 
ing]^ ft® preferable that the same PID unit Including an address ls reseated three or more times during a single sector 

50 period. 

As shown m Figure 7C, a ssctor mark for indicating the beginning of a physical sector & provided at the 
beginning of a sector. The sector mark includes a mirror zone ^MIRROR), a trade mart (TM) hmhg information on a 
track in which a corresponding sector is currently located, and a VFO signal (VFO) for Pit of data to be receded in a 
corresponding sector, for 1 wobble clock period The mirror zone is on the path of a recording and reproducing beam 
m on a disc, does not have any signal or inform ation, and just ret \ ects an incident beam with a predetermined reflectsnea 
In this mirror mm, refraction due to a pit, .record mark or a land/groove structure does not occur, so that an output signal 
read from the mmr zone Is the strongest. 

In a wobble PID structure according to embodiments of the present invention, synchronization information 
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for detecting the beginning of address information (FID) and defecting the phase of a wobble ^rfser Is provided before 
the address Informatfon in order to prevent a temporary failure m achieving, a PLL or a temporary a^ynch^naus clock 
phase from mfiuandng adjaoentaddreas information, it Is preferable that synchronization information can be detected 
after data demodu tetioji m well as when the data has j3ee.n : nipdyia(ed, Accordtogly, In the present mventlo^. synchro- 
$ ft&atlon Information for address Infdm^lon exists in the form of a wobble sync using a Barker-Code which fea sort of 
a pseudo-random sequence A method of constructing and detecting, a Barker-Code and a synchronizing. signal :is. dls- 
closed m LIS, Patent No; 5,51 1,099, enticed Tassband Sync Bioek Recovery* and }§$ued to the present applicant, and 
thus a detaMd descripttoh thereof will be omitted, 

{mm} In add-on, for data modulated by way of Q PSK, various methods, such as a method of recoMing a burst 

to signal having ortly a earner of a fixed pehod and a method of recording a earner signal m a p^ot tone, are proposed to 
easily detect a carrier. Particularly, in the case of a wobble Pip, ft la preferable to Insert a bur^sjgnal having onl^ a wob- 
ble earner sighai at a pradeterrmned interval since it is technically difficult to Insert a carrier using a pilot tone; method. 
The pilot toniS method i§ proper when it Is applied to systems rarely having a change in f requency. However, it is difficult 
to equally maintain the phase . characteristic of a band pass lifter for extracting a pilot tone In. systems having changes 

m in frequency dye to accompanying mechanical devices so that an exact phase cannot be detected. 

[0091| Figure 8 is a thematic diagram showing the shapes of a sector made located at the beginning of a sector 
and the first sector mark of a track, in the track structure shown In Figure S, Figure 8 shows a first sector mark (a zero 
sector mark or a reference sector .mark), which Is located at a transition position fern a groove track to a land track or 
from a lend track to a groove track, that Is, at the beginning of a track, and a sector mark located at the beginning of a 

£q sector. Sector marks are provided to Ian d tracks as weli as groove tracks and have different structu res in odd tracks and 
even tracks, Trie first sector mark of a track has. a. different structure to the other sector marks of the track. 
[0092] The sector mark indicates whether a current track to be written to or read from ..is an even or odd track, and 
indicates the start point of the corresponding tract According to the structure of the present Inv^mion, It is detected 
whether a current track is an even or odd track or & land or groove track, after demodulation of address data. For gmme 

es tracks, an odd groove track Is discriminated from an even groove track based on whether data Is recovered to a carrier 
having a phase of 0 degrees or a carrier having a phms of 90 degrees. For land tracks, it can be determined whether 
currently read Information is about an odd or even land track by eomparing addi^ss information delated from the in- 
phase component with address information detected: from the quadrature component. 

[0093] When it can be detected whether a current track Is an odd or even track or a land or groove took even if 
m address information Is normally demodulated and is not read, it can be known whether an address is erroneously read, 
and a reading rate can be Increased. 

[0094] As shown In Figure 9A 6 the sector mark of an even groove track or an even land track includes a mirror zone, 
a track mark and a VFO signal As shown in Figure SB, unite the sector mark of an even groove track or an even land 
track, the sector mark of an odd groove track or an odd land trackinoiude^ a mirror zone Instead of a track mark. That 
is, the sector mark of an odd groove track or an odd sand track sequentially includes a mirror zone, another mirror zone 
and a WO signal. The sector mark of an even tack shown in Figure 9A may be the sector mark of an odd track shown 
in Figure 98, and the sector mark of an odd track shown In Figure 9B may be the sector mark of an even track shown 
In Figure 9A. Another modification is also possible. 

£0095}. As shown in Figure BO t the first sector mark of an even track, which has Information on a reference sector 
40 indicating the begin ning of a track, Includes a mirror zone and a track mark In addition to the structu re of the sector mark 
of an even track (Figure 8A)> That. is, a mirror zone, track mark, mirror sone, track mark and a VFQ signal are sequen- 
tially arranged 

£Q0SSJ As shown in Rgure 3D, the first sector mark of an odd track jnctudes a mirror 2one and a track mark in addi- 
tion to the structure of the sector mark of an odd track {Figure 98). That Is 3 a mirror zone, track marfc> minor zone, mirror 

4$ zone and a WO signal are sequentially arranged. The first sector mark of an even track shown m Figure 9C can be 
Interchanged with the first sector mark of an odd track shown in Figure 9D> and another modification is also possible. 
[0097] Figure §E shows a sector mark (SM) and PID structure when each track has m sectors. Sector marks are 
provided to not only groove tracks but also land tracks, and a PiD unit is repeated three times In each groove tmck, 
[009i| The following description concerns the generation and detection of a wobbie signal using variation in both 

so" wails of a groove track according to the present Invention, 

[O09S| Figure 10 Is a circuit diagram of a wobble address encoding circuit according to an embodiment of the 
present Invention, The wotsbie address encoding circuit Inciudes a wobble signal generator 100, a phase shifter 1.02, a 
selector 104 and a PSK modolator IDS. 

[01OQJ in Figure 10, the wobble signal generator 100 generates a wobble signal having a predetemiined wobble Ire- 
■ss quertcy fw; The phase shifter 102 shifts the phase of the wobble signal generated by the wobb;e signal generator 100 
bf.9Q* to generate a phase shifted wobble signal 

[01S1] The selector 104 selects the wobble signal generated by the wobble signal generator 100 in response to an 
odd grove track signai and selects the phase shifted wobble signal provided by the phase shifter 1 02 in response to an 
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even groove track. 

|01 02] The PSK modulator 108, which can be manifested: as & multiplier, ^multiplies groove address data of *1 " or !i - 
r by : ihs wobbte signa* selected by the selector 104. Therefore, a BPSK modulated signal obtained by multiplying 
address data by a carrisr haying a phase cfO*, that la sin( cot) , is. recorded onm Ddd groove track, and a BPSK-mod 
■a- ulatad slgod obtained by multiplying address data by a carrier having a phase of SO*, that ta» bos{e>t} , Js recorded on 
an even groove track, 

[0103] figure 11 is a. circuit diagram of a wobble address detecting circuit according to an embodiment : of ihe. 
present stwentlon. im wobbly : address- . detecting circuit includes an optical detecting devfcie 200, a subtracto-r 202, a 
band pass filter (BPf ) 204, a pba$e locked loop {PLL) circuit 206, multiplier 210 and 212, and low pass filters {LPFs} 
w 214 and 216, 

[0104] The subtracter 202 detects a difference signal (a push-puii signal) between the radially hiaJMMdsd output 
signals of the optical detecting device 200 which can be :-manifested as a photodsode. Here, address information Is 
detected f rom the push-puii signal. 

[0105| The BPF 204 band filters the push-pall signal The PLL cxouH 20$ detects a wobble dock $gnai from the 
is output of the BPF 204, The phase shifter 20S .shifts the phase of the wobble dock signal detected by the PLL circuS 208 
by 90° to provide a phase, shifted wobble dock signal . 

[01 OS] in the case of a 8PSK signal or a Q PSK signal; a section m which a signal is 0 does noiaxlst during recovery 
of a wobble docMgaaL When the PLL circuit 206 performs fuil-wsve rectification- on'. the ; push pulUignal and obtains 
2-rnuitJpte^peed clock signal, a nearly complete clock signal can be detected The PLL circuit 206 detects the wobble 
so clock signal by recovering End hatf-d) vttilag- a 2*m -a :ltip!e-spee : c( wobble obek signs!. However, a phase synchronizing 
signal is requi^d forlhei SO^phas®; of the clock signal in order-to solve an ambigufty prob^m. Accord 

mgty> the wobble sync and the wobble carrier signal shown in- Figure 7A and the VFO signal recorded In the sector mark 
shown In Figure 8 are used. 

[0107] the'hnjjtlplisr 210 rnqJtpes the band^ltered push-pull signal provided by the BPF 2D4 by tha wobble clock 
2$ signal provided by the PLL circuit 208, Then, an original signal expressed as. a DO term and © multiplied, harmonic com- 
ponent are generated. That m original signal (odd groove address data) and a multiplied harmonic component are 
generated In sri add groove track, as shown in Equation (4), and an original signal (odd groove address data) and a 
multiplied harmonic component are generated in an odd groove track, as shown in Equation £8). Here, the address data 
of an odd groove track Inside an odd land track In a radial direction Is detected from the odd land track, and the address 
m data of an odd groove track outside an even land track in a mdla! direction Is detected from the even land track. 

[0108] The multiplier 212 multiplies the band-fEltered push-puii signal provided by the BPF 204 by the 90°-phase 
shitted wobble clock signal provided by the phase shifter 208. Then, an original signal expressed as a DC term and a 
multiplied harmonic component are generated. That is, an original signal (even groove; address data) and a multiplied 
harrrionic component are generated In an even groove track, as shown in Equation (5), and an original signal {even 
35 groove aiddress data) and a mustlpiied harmonic component are qenerated In an odd groove track, as shown in Equation 

[0109] ;he L.PF214 filters the harmonic component of the output of the multiplier 210 to detect an crpnai signal 
component (a phase component). The LPF 216 filters the harmonic component of the output of the multiplier 212 to 
detect an original s^nai coffiptih&nh 
4$ [0110] in other words, an odd groove address Is provided from the LPF 21 4 In an odd groove track, an even groove 
address is provided from tte LPF 218 in an even groove track, and a land address having an in-phase component and 
a quadrature component is provided from the LPFs 214 and 216. 

|0111] With respect to a wobble signal as shown in Figure 5, gyrated in the structure shown in Rgure 4, a signal 
shown In Figure T2A which Is read from an odd groove track is detected f rom the push-pull signal of the subtracter 202. 
45 A signal shown In Figure 12B which is read from a land track is detected from the push-pull signal of the subtractor 202, 
A signal shown m Figure 12C which Is read from an even groove track is detected from the push-puf? signal of the sub- 
tractor 202. 

Pi 12] A signal shown In Figure 1 2D is output from the multiplier 210 and Is the result of mu ^plying the BPSK-rnod- 
ulated-odd groove track s^nal of Figure 1M by sin(©t}, As^nslshown .in Figure 1261s output from the- rn.ultipiier 21 0 
so and is an m pha^e component detected from the result of multiplying the OPSK-modulated land track signal of Figum 
128 by sin(cot) . A signal shown in Bgum i2F\s output from the multiplier 212 and is a quadrature component detected 
from the result of multiplying the OPSK-fnodulated land track signai of Figure 12B by oos(^t) , A signal shown In Figure 
1:2(3 is output from the multiplier 2 1 2 end Is the result of muitlpi^ng the signs! of figure 1 20 read jrom an even groove 
traok by sin(©t) 

^ [0113| Figure 12H shows odd groove track address information provided from the LPF 214, figures 12f and 12J 
show iand address InforrmSon. having an In^phase component and Sand address Information heving a quadrature com- 
ponent, respectively, that ire simultaneously provided by the LPFs 214 and 21& Figure 1 2K shows even groove track 
address Information provided by the LPF 218. 
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|0114| The present Invention can be effectively applied to high #nssty optical recording and reproduomg systems; 
£01 In embodiments of the present Invention, not only is one address information recorded in a single area, for 
example, the address of a sector Is recorded Inm area corresponding to the single sector In a groove track, but also, 
the address? of- a corrsspond^ng sector in an adjacent land track can be recorded in the sector area The address of a 

'5 correspon ding sector m m adjacent land track may vary with the length of the sector and tfie characterise of a mod- 
ulated signal Through such a method, a plurality of addresses can be read-White- e single sector Is bafng read so that, 
even If one of groove address Information and land address information cannot be read, the addmss Information that 
cannot be read can be infar^d from the address information that & read and other disc information. 
[$118] As described above, embodiments of the present Invention can solve drredueeithe overhead problem of a 

io PIP addressing method using a conventional embossed pre-pst, and can solve or reduce the problem that a conven- 
tional wobble address method can not be applied to a land and groove recording method. 

[0117] in addition, embodiments of the present invention record address Information in each grcove track such that 
the surh of address Information of an odd groove track and aodresa info fmatton of an adjacent odd even groove track, 
which are mod ulated using the wobble signals of the adjacent odd and even groove tracks having a phase Marence of 
■75.' QQ l \ Is a GPSK signal Therefore, a larger amount of data can be recorded, and a short penod of a wobbte signa! does 
not cause a problem. Sines a section in which a wobbffc signal disappears doss not exist, the present Invention Is 
advantageous In recovering a wobble oioek signal 

[0113] The readers attention is directed to ali papers and documents which are filed concurrently with or previous 
to this specification in connection with this application and which' are open to pub^c inspection with this specification, 
20 and the contents of ajl such papers: and documents are incorporated herein by reference, 

[pi 19] All of the features disclosed In this specification (Including any accompanying claims, abstract and draw- 
ings) , and/or all of the steps of any method or process so disclosed, may be combined m any combination, except com- 
binations where at isast some of such features and'or steps are mutually exclusive. 

[0120] Each feature disclosed jn this specification (including any accompanying claims, abstract and drawings), 
ss may be replaced by ■ alternative features serving the same, equivalent or. sinn*ter : purpo©^ . unless expressly ^med fctfi- 
erwise. Thus,, unless expressly stated otherwise, each feature disclosed is one example only of a generic series of 
equivalent or similar features, 

10121 } The invention Is not restricted to the details of the foregoing embodiment{s)/The invention extend to any 
■novel one> or any noveieornbination, of the features disclosed in this specification (including any accompanying claims, 
abstract and drawing), or to any novel one. or any novel combination, of the ,$teps of any method or process so dis- 
closed. 

Claims 

35 1„ A method of addressing physical identification information using wobble signals on an optica? recording and repro- 
ducing msdi urn, the method comprising the step of (a) phase modulating wobble address information indicating the 
physical identification information using the wobble signals and recording the phase modulated wobble address 
information =n either of a groove track and a land track, wherein the wabble address information is recorded using 
the wobble sign a?s having a predetermined phase relation act hat the wobble address ' jnf ormatlon can be rem from 

40 a track In which the wobble address information is not recorded. 

Z The method of claim 1., wherein the phase relation between the wobble signals is configured such that the phase 
diffefehce between the wobble signal of an even groove track and an odd groove track is 90 degrees, so that a 
signal read from a sand track can be a quadrature phase shit keying (QP8K) signal 

& The method of claim 1, wherein In the step (a), groove tracks am classified into odd groove tracks and even groove 
tracks, and address information Indicating the physical identification Information is phase modulated using the wob- 
ble signais from adjacent groove tracks having the predetermined phase difference therebetween and is recorded 
In each groove track. 

50 

4. The method of claim 3, whemfn the phass modulation for each groove track Is biphase shift keying (BFSK) mod- 
ulation, and a sum of the modulated address information of the adjacent two groove tracks is a quadrature phase 
shift keying {QPSK) signal. 

^ 5, A circuit for encoding an address using a wobble sn an optical recording and reproducing system, the circus corn- 
prising: 

a provider for providing a first wobble signal and a second wobble signal which has a predetermined phase 
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relation with the first wobble -signal; and 

a phase mediator for phase modulating address information Indicating physical identification information 
ussng tha first wobble signal with respect to one of adjacent odd and even tracks, which are defined by class!- 
5 lying groove tracks of land tracks into odd tracks and even tracks, and phase modulating address information 

using the second wobble signal with respect tc the other fraok- 

&> A recording and reproducing medium employing a groove/land mmrdlng method, the recording medium compris- 
ing: 

10 

groove tracks classified into odd tracfe and even tracks In which wobble address Information indicating physl- 
oaUdenttficatlon information is phase modulated using wobble signals having a predetermined phase relation, 
and recorded; and 

T5 land tracks having quadrature phase shit keying {QPSK}-mDduiated wobble address information obtained 

from the wobble ^ 

7. The method of claim 3, the circuit of claim 5 or the medium of claim 6 ; wherein the wobble address Information 
Includes not oniy the address Information of the cu rrent track, but also the address information of: an adjacent track. 

20 

8„ The method of claim 1 , further comprising the step of (fc) .recording information In predetermined units for synchro- 
nizing the initlai phase e? the wobble signal in each track. 

ft. The method of claim 1, the circuit of claim o, or the medium of claim 0, wherein the wobble addrgse Jnform^on is 
repeatedly recorded three or more times -h minimum recording units. 

10. The method of claim ;"1 t the circuit of claim S x or the medium of claim 6, wherein the wobble address information 
comprises a wobble sync having synchronization Information for determining the beginning of phy^cal identifica- 
tion data (P\D} y a wobble carrier composed of a pure wobble signal without the RID. the FID which is phase modu- 
3G iated with a wobble carrier having address information, and an error detection code. 

I t The method, circuit or medium of claim 10, wherein the period of the PID Is set to be equal to or larger than 15 
times the period of the wobble carder and smaller than 8 times the period of the wobble carrier. 

12, The meth od, circuit or medium of claim 1 0, wherein the period of the wobble carrier is set to be larger than 50 times 
the period of channel data and smaller than 450 times the period of the channel data r the channel data being actu- 
ally recorded on the optical recording and reproducing medium. 

10, The method, circuit or medium of claim 10, wherein the wobble sync is structured such that it can be detected in a 
40 modulated state anchor after demodulation, 

14. The method, circuit or medium of claim 10, wherein the wobble sync is composed of a pseudo-random sequence, 

15. The method,: circuit or medium of : 'dairn 14 t wherein the wobble sync is composed of a S&rker-Goda 

45 

IS. The method of claim 1/ further eompridhg the step of (b) recording a .sector mark at the beginning of a minimum, 
recording unit in each track, 

17. The recording medium of claim 5, wherein a sector mark is provided at the begi nning of a minimum recording unit 
m In each track. 

l & The circuit of claim 5, wherein a sector mark is recorded at th e beginning of a minimum recording unit In each track 
during recording medium mastering, 

ss 1 9, The method of claim 1 6> the medium of claim 1 7 or the circuit of claim 1 8> wherein the structure of the sector mark 
is different in even and odd tracks, and the structure of the first sector mark of each track is different from the struc- 
ture of any of the other sector marks in the same track. 
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20, The method, oimult or medium of claim 19, wherein the sector mark of each of the even groove and iandtraefcs Is 
composed of a mirror zone, a track mark having information for discriminating an even tmckfmm an odd track, and 
a variable frequency ©senator (VFO) signal haying phase synchronization Information, and the sector mark of each 
of the odd groove and ^snd tracks m composed of a mirror zone, another mirror Ana-fend a VFO signal 

5. 

21, The method, circuit or medium of claim 19, wherein the first sector mark of each of tbeeven groove and land tracks 
is composed of a mirror torn, track mark, mirror zone, track mark and a VFO signal, and the first sector mark of 
each of the odd groove and land tracks Is composed of a mirror zone; track mark, mirror 20ns, mirror zona and a 
VFO signal 

10 

22, The circuit of claim 5, wherein the phase modulation for each groove track m -bi-pHasa shift keying (BPSK) modu- 
lation. 

23, The circuit of claim B y wherein the provider comprises: 

15 

a wobble signal genenstorfor generating the fjmt wobble ^tgnar of a predetermined frequency; and 

a phase shifter fer shifting the pha^e of the flr^t wobble signal by 30* to providethe second wobbia signaL 

a? 24. . The circuit of claim 5; wherein the phase modulator phase; modulates address information indicating physical iden- 
tification information using the first ; wobble ssgne! with respect to each odd groove track and phase modulates 
address information .using the second sypbWa signarwiih respect to each even groove track, 

25* Thedrcuitof claim 5, wherefn ma.phase modulator phase modulates address information ihteijng physlcandem 
m location Information using the fet wobble signal with respect to each even groove track and phase modulates 
address Information using the second wobble signal with respect to each odd groove track. 

26, The circuit of claim 5, wherein a signal read from each land track is a quadrature phase shift key log (QPSK) signal., 

so 27; The rBcemSng medium of claim 8, further comprising an area including information in predetermined units for syn- 
chronizing the Initial phase of the wobble signals In each groove track. 

28, The recording medium of eiaim 27, whemln the area Is manifestad as a mlrror zone. 

35 29. The r^c^^ng medium of ciaim 6, wherein the predetermined phase relation Is that the phase difference between 
the wobble signals of an odd groove track and an even groove track is 90 degrees, and biphase shift keying 
(BPSK) modulated address Information is recorded in each groove track usi ng a single beam, 

30. A method of recording Information on an optical recording and reproducing medium, the method cornprtsing the 
49 step of (a) recording data on the optica! recording end reproducing medium using carrier signals having a prede- 
termined phasa relation using a quadrature phase shift keying method. 

31. The method of claim 30, wherein the quadrature phase shift keying method uses variations in wobbles in groove 
tracks and records wobble address data in even and odd groove tracks ?jsmg wobble carrier signals having a phase 

45 difference of 90 degrees between the even and odd groove tracks, 

35L A method of detecting a wobble address from an optical recording and reproducing medium, in which wobble 
address informatton indicating physfca: identification information is phase modulated using wobble signals having 
a predetermined phase reiation and recorded in either a groove track or a land trmk t in an optical recording and 
reproducing system having an optical detecting device, the method comprising the steps of: 

(a) providing first and second output signals, each having an original signal and a harmonic component, by 
multiplying the difference signal between the radially half-divided detection .signals of the optical detecting 
device by the wobble signals having the predetermined phase relation; and 

*;b) removing the harmomc component from the first and second output signals and recovering groove address 
information and land address information from the original signals. 



13 



33-- The method of cfem $2, wherein in the step (b} s ah. odd groove address is recovered from a biphase shift key ing 
;(BPSK)*mo-du!ated wobble signal in aii odd groom track- among- the. groove, tracks which am dass^ed Into odd 
groove tracks and even groove tracks, m even gnooye address is recovered from a BPSK-modulated wobbte sign al 
In an even groove track, and a land address Is recovered by detecting an In-phsse component and a quadrature 
component from a quadrature phase shift keying (QPSK)-m6du1at9d wobble signal. 

34* A drsult for detecting a wabble address from an optical racordifjg and reproducing medium. In which wobble 
address information indicating physical Msnttffc&tlon information Is phase modu lated using wobble signals having 
a predetermined phase relation between adjacent even end odd tracks, which . are defined by classifying groove 
tracks or land tracks into odd tracks and even tracks; and recorded In either a groow track or a. land track, in an 
optical recording and reproducing system having an optical detecting device, the circuit apprising: 

a wobble clock recoverer for detecting a first wobble clock signarusing the difference -signal - {the pusjvpu^ sig- 
nal) between the radially half -divided detection signals of -t^a op^ca] detecting device and proving a second 
wobble dock signal having the predetermined phase relation with the detected first wobble dock signal; and 
a phase demodulator for recovering address information from the push-pun signal using the first and second 
wobble crock: signals, 

35, The circuit of claim 34, wherein the wobble dock recoverer comprises; 

a phase locked loop circuit for deleting the first wobble clock signal from the push-pull signal; and 

a phase shifter for shifting the phase of the first wobble clock signal by 90* to provide the second wobble clock 
signal 

38; The circuit of claim 34, wherein the phase demodulator comprises: 

a firsts niuWplier for multiplying, the first wobble dock s^nai. fcjy the push-puli signal to provide a first output signal 
having an original signal component and a harmonic component; 

a second multipNer for my ftfp lyfog the second wobble dock signal by the push-pull signal to pr ovlda a second 
output signal having m original signs! component and a har mon ie component; 

a first low pass filter for low pass filtering the output of the first multiplier to detect-on^ .the- ©ngha! .signal com- 
p6nent;and 

a second tow pass fitter for low pass f timing if m output of tne second multiplier to detect only the angina? signal 
component, 

37. The circuit of claim 36; wherein an odd groove address demodulated from a biphase shift keying (BPSK>mody^ 
lated wobble signal Is provided through the first or second low pass filter when a currant track is an odd groove 
track, an even groove address demodulated from a BPSK-mcdulated wobble signal is p rovided throy g h ti^e second 
or ftrst low pass filter when acurmnt tmck is m ev^n groove track, and a land address damoduiafed from a quad- 
rature phase shift keying (GPSK)-modulEted wobble signal Is provided through the first and second low pass filters 
when a current track Is a land track, the land address having an m-phase component and a quadrature component. 
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